Structural conservation and functional diversity of V-ATPases.
The vacuolar system of eukaryotic cells contains a large number of organelles that are primary energized by an H(+)-ATPase that was named V-ATPase. The structure and function of V-ATPases from various sources was extensively studied in the last few years. Several genes encoding subunits of the enzyme were cloned and sequenced. The sequence information revealed the relations between V-ATPases and F-ATPases that evolved from common ancestral genes. The two families of proton pumps share structural and functional similarity. They contain distinct peripheral catalytic sectors and hydrophobic membrane sectors. Genes encoding subunits of V-ATPase in yeast cells were interrupted to yield mutants that are devoid of the enzyme and are sensitive to pH and calcium concentrations in the medium. The mutants were used to study structure, function, molecular biology, and biogenesis of the V-ATPase. They also shed light on the functional assembly of the enzyme in the vacuolar system.